Proposed Group Contribution Method
Amongseveral empirical methods, the group contribution method has wide applicability for predicting the physical properties of pure compounds such as the standard heat of formation at 25°C14), the critical constant75, the liquid molar volume at 25°C4), the refractive index at 25°C5) and the latent heat of vaporization at the normal boiling point3>4). The group contribution method is a convenient and useful tool for calculation of physical properties of pure compoundswhenthere is no information except their chemical formula. The calculated results for 59 alkanes (ethane to^-eicosane) were compared with those of experimental data and the error is sum- [note] n: total number of increments in a molecule P: position number of carbon atom on the main chain Table 2 . The relative average error is 2.2% and the maximumerror is 6.0% for 2,2-dimethylpropane and^z-nonadecane, respectively. The proposed method is not usable for methane because of its exceptional behavior.
Determination of the Group Contribution
Also, the Macknick and Prausnitz vapor pressure equation8} was utilized to calculate the acentric factors for comparison with the proposed method. That equation is based on the kinetic theory of fluids and all parameters were obtained by a group-contribution method. The calculated results were compared with those of experimental data and the error is summarized also in Table 2 . The relative average error is 19.6% and the maximumis 210.8 % for ethane. 4 to 30°C, 22 data) and the error is summarized in Table 3 . The experimental values at 25°C were utilized for calculating the scaling volume. The calculated results were compared with those of experimental data and the error is summarized in Table 3 . The relative average errors of MethodI, MethodII and Method III are 0.04%, 0.04% and 0.05%, respectively. The maximum errors are 0.10%, 0.01 % and 0.13 %, respectively. The acentric factors had a very weak effect on the 
Appendix
The use of the group increment of Table 1 is shown by calculating acentric factors of «-octane and 2, 3, 3, 4-tetramethylpent ane. at 373.15 K, by use of a precision oscillating-disk viscometer described in detail previously4>5).
Experimental
The experimental procedure and the method of evaluating gas viscosity are almost the same as those described in the previous papers4'6) except for a suspension wire. The period of oscillation and the logarithmic decrementin vacuo of a newquartz wire employed for the present measurements are listed in Table 1 .
The density of R22 was calculated from the Benedict-Webb-Rubin equation of state14). The calculated density values were of sufficient accuracy to evaluate gas viscosities7}. R22 (purity: above 99%) was supplied by the
